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DECLARATION 

SELECTED REMEDIAL ACTION 
FOR THE 
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SUPERFUND SITE 

WAUKEGAN, ILLINOIS 

Site Name and Location. 

The Site is identified as Outboard Marine Company (OMC) Operable Unit 2 (or the Waukegan 
Coke Plant) and is located in Waukegan, Illinois. 

Statement of Basis and Purpose 

This decision document presents the rationale for selecting the final Site-wide remedial action for 
the Waukegan Manufactured Gas and Coke Plant Site (WCP Site) and describes the legal and 
technical basis for the selection. The remedial action was chosen in accordance with the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as 
amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986, and is in 
compliance with the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) to 
the extent practicable. This decision is supported by documentation contained in the Administrative 
Record for the WCP Site. 

Assessment of the WCP Site 

Actual or threatened releases of hazardous substances from this WCP Site, if not addressed by 
implementing the response action selected in this Record of Decision (ROD), present a potential 
future threat to public health, welfare, or the environment. 

Description of the Selected Remedy 

The remedial action contained in this ROD applies to Operable Unit 2 of the OMC Site and 
represents the final Site-wide remedy. The selected remedy for the WCP Site addresses all potential 
pathways of exposure. It addresses the principal threats ofcor~tanainated soil through treatment arid 
the low level ground water contamination through a combination of treatment and Monitored Natural 
Attenuation. The selected remedy is a modification of the Feasibility Study’s Alternative 3. 
Specifically the selected remedy includes: 



A. Vadose Zone Soil Remedial Components 

Excavation of the PAH Remediation Zone and the temporary storage pile of creosote

contaminated soil and either off-site: 1 ) ~treatment by power plant co-burning, or 2) disposal

at a RCRA Subtitle C or D landfill.

In-situ stabilization/solidification of the Arsenic Remediation Zone soil or off-site disposal.

Combination vegetative, asphalt and building cover for Marginal Zone soil, the backfilled

excavation areas and the southwest quadrant of the site.

Institutional controls.

Development of a comprehensive Soil Management Plan.


B. Ground Water Remedial Components 

Short-term (or phase 1), cell-based ground water extraction, on-site precipitation and

biological treatment and on-site reinfiltration of treated ground water.

Long-term Monitored Natural Attenuation (phase 2).

Ground water use prohibitions.

Five-Year Reviews


Statutory Determinations 

The selected remedy is protective of human health and the environment, complies with federal and 
state requirements that are legally applicable or relevant and appropriate to the remedial action, and 
is cost effective. This remedy utilizes permanent solutions and alternative treatment or resource 
recovery technologies to the maximum extent practicable and satisfies the statutory preference for 
remedies that employ treatment that reduces toxicity, mobility, or volume as a principal element. 

Because this remedy will result in hazardous substances remaining on site, a review will be 
conducted within five years after start-up of the remedial action to ensure that the remedy continues 
to provide adequate protection of human health and the environment. This review will be conducted 
at least every five years as long as hazardous substances are present above health-based clean-up 
levels. 

Data Certification Checklist 

The following information was used in determining the selected remedy and is included in the ROD: 

¯ A description of the Contaminants of Potential Concern and their respective concentrations; 

¯ Baseline risk presenting the Contaminants of Potential Concern; 

a lreatment is the preferrcd alternative tbr both the PAll andarsenic contaminated soils. Placement of the PAll soils in a landfill will 

onl~ be selected if it is determined during the Remedial Design that treaiment is no! practicable (e g, not fcasible, excessive cost, etc.)_ 
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Cleanup levels established for Contaminants of Potential Concern and the basis for the 
levels; 

Current and future land and ground water use assumptions used in the Baseline Risk 
Assessment; 

Land and ground water use that will be available at the Site as a result of the selected 
remedy; 

Estimated capital, operation and maintenance (O&M) costs, total present worth costs; 
discount rate; and the number of years over which the remedy cost estimate is projected; and 

¯ Decisive factors(s) that led to selecting the remedy. 

State Concurrence 

The State of Illinois concurs with this ROD. A letter of concurrence is attached in Appendix C. 

Authorizing Signature 

Wi~ ic~:,Es "uMp unf°nd Di~sion 

U. S. EPA Region V 

Ill 
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DECISION SUMMARY


I. SITE NAME, LOCATION, AND DESCRIPTION 

The 36-acre Waukegan Manufactured Gas and Coke Plant Site (WCP), CERCLIS ID# 
ILD000802827, is Operable Unit 2 of the larger Outboard Marine Company (OMC) National 
Priorities List Site. The WCP Site is located in Waukegan, Illinois, on a peninsula separating 
Waukegan Harbor (the harbor) on the west from Lake Michigan (the lake) on the east (see Figure 
1). The Site is mainly a flat open area with sparse vegetation. The northwestern portion of the 
Site is currently used for seasonal boat and trailer storage. A parking lot and an office building 
owned by Outboard Marine Company occupy an area at the southeast comer of the Site. The 
southwest area of the Site contains a large stockpile of harbor dredgings. Immediately south of 
Slip #4 is a covered temporary storage pile of creosote contaminated soils found during 
construction of the slip. 

Commercial and industrial land and a harbor surround the Site on the north, west, and south. The 
harbor serves commercial shipping, including raw materials and cement delivery, and barge and 
tug mooring. It also provides access to maintenance facilities for recreational boating, and has 
marina facilities, To the east ot~ the Site lies Waukegan Beach, a city park and recreational area. 

lI. SITE ttlSTORY AND ENFORCEMENT ACTIVITIES 

The EJ&E Railroad purchased the Site in 1893 and the westem portion of the Site was developed 
commercially as a creosote wood-treating plant in 1908. The creosote plant was dismantled 
sometime after 1917. Additional information is contained in the Feasibility Study Addendum for 
the creosote contaminated soils associated with this site use activity. The Site was initially used 
as a larger manufactured gas plant and then as a coke plant under various owners from 
approximately 1928 through 1969. The remaining coke plant structures were demolished in 
1972. Between 1973 and 1989 OMC used the property for various operations and activities 
including fire training, public parking, and snowmobile testing. Larsen Marine currently uses the 
northwestern portion of the Site for seasonal boat and trailer storage. 

The selected remedy for Operable Unit 1 of the OMC Site included excavation of PCB 
cnnlam_ inntecl ~ed;rnent ant| ~O;I	 fr,~rn th,~ "tU~,ll,-~,,~,~ l-lo,-1-,,-,r and °’~ .... I ,-,n ~;,~ A;,,,h .... ,4 

lagoons. The most heavily contaminated soils and sediments were treated on-site and placed in 
one of three secured cells at the OMC Site. One of the secured cells was constructed in the 
former Slip #3 of the Waukegan Harbor. As part of the OMC cleanup, Slip #4 was constructed 
as replacement for Slip #3 which was used as a secured cell. During the construction of Slip #4, 
creosote contamination was discovered. The creosote contaminated soil was excavated and 
placed in a temporary storage pile located on the Site immediately south of the new slip. The 
discovery of this creosote contamination required additional Site investigation. The OMC PCB 
cleanup is fully complete and operating under long-term Operationand 



Maintenance requirements. Although the PCB cleanup is complete, there are residual PCB 
concentrations on-site. The residual PCB cleanup concentrations are below the required cleanup 
levels detennined in the OMC Record of Decision. Therefore, a discussion of the residual PCB 
concentrations appears in the risk calculations for the Waukegan Coke Plant but these risks are 
covered under the cleanup requirements of the OMC ROD. 

After discovery of the creosote contaminated soils, U.S. EPA and the Noah Shore Gas Company 
entered into an Administrative Order On Consent (AOC) in September of 1990 for completion of 
a Remedial Investigation/Feasibility Study (RI/FS). RI field investigation activities were 
conducted in two phases; Phase I was conducted in 1992 and 1993 and Phase II was conducted 
from 1993 through 1995. A Preliminary Site Characterization Summary (PSCS), was finalized 
in April 1994. The purpose of the PSCS was to provide the U.S. EPA with a preliminary 
transmission of data collected during the RI and previous investigations before data evaluations 
were complete. The RI Report was submitted in 1995 and was approved in February, 1996. In 
1995, a baseline risk assessment consisting of a Human Health Risk Assessment (HHRA) and a 
screening ecological risk assessment (ERA) for the WCP Site was performed. During 
preparation of the FS, supplemental sampling and data evaluation activities were performed to 
refine the conceptual Site model. Also, as part of the FS, several treatability tests were conducted 
to evaluate potential remedial technologies with respect to remediation of soil and ground water. 
The FS Report, finalized in November 1998, summarized the results of the additional 
investigations, the treatability studies and the development and evaluation of remedial 
alternatives. All sampling and analysis results relied upon in this ROD were performed under the 
AOC by Barr Engineering Company on behalf of the North Shore Gas Company. 

III. HIGHLIGHTS OF COMMUNITY PARTICIPATION 

The U.S. EPA released a Proposed Plan for the final remedy for the Site for public review and 
comment on February 22, 1999. The Proposed Plan and supporting documents were placed in 
the information repositories at the U.S. EPA Region V Office and the Waukegan Public Library. 
A Proposed Plan Fact Sheet was mailed to everyone on U.S. EPA’s mailing list and press 
releases were sent to local media. Notice of the availability of the Proposed Plan was also 
included in advertisements in the Chicago Tribune and the local Waukegan newspaper. U.S. 
EPA held a public meeting on March 3, 1999 at the Waukegan Public Library. At this meeting, 
representatives of U.S. EPA provided background information on the Site, explained the 
Proposed Remedy, answered questions and accepted formal comments from the public on the 
Proposed Plan. U.S. EPA also accepted written comments during the comment period, which 
initially ran from February 22, 1999 to March23, 1999. At the request of several stakeholders, 
the comment period was extended another 30 days. A response to all comments received during 
the public comment period is contained in the Responsiveness Summary, which is Appendix B to 
this ROD. WCP Site documents are available to the public as part of the Administrative Record 
which is housed at two information repository locations: (1) U.S. EPA Records Center for 
Region V in Chicago, Illinois; and (2) the Waukegan Public Library, 128 North County Street, 
Waukegan, Illinois. The Administrative Record index and addresses of the Information 



Repositories are presented in Appendix A. 

The U.S. EPA met with the Waukegan Citizens Advisory Group, solicited input from current 
owners, past owners and operators, the Illinois Environmental Protection Agency (Illinois EPA) 
and other interested parties on potential remedies and reasonable future land and ground water 
use considerations for this Site. 

IV. SCOPE AND ROLE OF THE RESPONSE ACTION 

The selected remedial action for the WCP Site provides a comprehensive, proactive approach for 
Site remediation and serves as a final Site-wide remedy. The overall Site soil cleanup strategy 
uses a combination of: 1 ) excavation and off-site treatment and disposal of PAH and creosote 
contaminated soils, 2) in-situ solidification and/or stabilization of arsenic contaminated soils as 
the remedy for principle threat contaminants, and 3) long-term on-site containment, cap and 
institutional controls of low-level residual soils. The overall Site ground water cleanup strategy 
includes extraction and on-site treatment of ground water, Monitored Natural Attenuation and 
ground water prohibitions to address the remaining low-level threats. The proposed remedy fully 
addresses both soil and ground water contamination at this Site. The proposed remedy builds 
upon the previously completed PCB cleanup conducted by the Outboard Marine Company and 
represents the final Site-wide remedy for the OMC NPL Site. 

V. SUMMARY OF SITE CHARACTERISTICS 

The Site characteristics are discussed in terms of the physical setting and natural processes at 
and near the Site, the types of chemicals and their distribution in affected media, and the 
processes controlling the migration/attenuation of those chemicals. 

A. Geology 

Site geology is characterized by near-surface fill materials that were placed over a fine-grained 
sand unit. The sand overlies an 80-foot-thick till unit, which overlies a sequence of dolomitic 
bedrock formations. Figure 2 shows the surficial stratigraphy down to the glacial till. 

Fill deposits are present across the surface of the Site at depths generally extending 2 to 12 feet 
below the ground surface. Demolition debris was placed at the WCP Site at the time of 
demolition of the coke plant facilities in 1972 by OMC, and the debris was covered with a thin 
layer of soil. The entire Site, including former pond areas, was filled and leveled as part of the 
demolition activities. The fill typically consists of reworked sand deposits with demolition and’ 
construction debris, as well as facility-related materials such as coal, coke, and slag. 

The sand unit underlying the fill is generally 20 to 25 feet thick. It consists of a well-sorted fine 
to very fine sand containing 5 to 15 percent silt. Deeper portions of the sand unit typically show 
finer grain sizes than shallow portions. Measured porosity values range from 33 to 41 percent. 



The long shore current in Lake Michigan causes a net transport of sediment from north to south 
along the western shorc of the lake. Breakwaters extending out into the lake trap the sediment, 
causing sand to deposit and foma a beach. This sediment transport is responsible for the 
formation of the sand unit on the Waukegan Harbor Peninsula. The beach front moves lakeward 
as the sand, transported by long shore currents, accamulates. The sand accumulation is not a 
uniform or continuous process. Wind direction and wave action cause ’the beach to erode during 
some periods and grow during others. The beach front has generally been growing lakeward at an 
average rate of I 1 feet per year. The growth of the beach is an important factor in explaining the 
distribution and attenuation of chemicals at the Site. 

The till underlying the sand unit is approximately 80 feet thick beneath the Site. This unit 
consists of a hard lean clay with sand and some gravel. The surface of the till is overlain by a 
thin, discontinuous zone of silty gravel or gravel with sand, which, where present, has an average 
thickness of 0.3 feet. The surface of the till is irregular, and generally slopes gently downward 
from west to east beneath the peninsula. 

B. Ground Water Flow 

Ground water beneath the peninsula is driven by infiltration, which flows through the sand unit 
before discharging to the surrounding surface water. The sand unit is underlain by the virtually 
impermeable till layer. Ground water in the sand unit occurs about 4 to 5 feet below the ground 
surface. The ground water flow pattern consists of a hydraulic divide near the eastern boundary 
of the WCP Site, with flow to the east and southeast (toward Lake Michigan) and flow to the 
west and southwest (toward Waukegan ttarbor), as shown on Figure 3. Flow is mostly 
downward near the ground water divide and mostly horizontal in other areas. Ground water flow 
rates are very low near the ground water divide, increasing to about 100 feet per year beneath the 
beach to the east, 60 feet per year at the harbor wall to the west, and 20 feet per year at the Site 
boundary to the south. These velocities are calculated using the RI Report hydraulic 
conductivity estimate of 31 feet per day (1.1 x 10.2 cm/s) for the sand aquifer, coupled with 
measured and simulated horizontal ground water gradients. 

A horizontal ground water flow model was used to predict the average ground water discharge to 
the harbor and the lake. The calculated ground water discharge is 28 gpm to the harbor, 22 gpm 
to the lake (east of the Site), and 16 gpm to the portion of the lake enclosed by the breakwater 
(i.e., the area east of OMC Plant No. 1 and the City Waterworks). Additional vertical modeling 
of ground water discharge suggests that for that part of the sand aquifer that discharges to the 
lake, virtually all of the ground water discharges within 250 feet of the shoreline. The horizontal 
orientation of the beach/ground water interface produces upward movement of ground water (and 
hence vertical mixing of the ground water) prior to discharge to the Lake. 

The stationary harbor boundary has produced a different ground water discharge situation on the 
harbor side. At this side, ground water discharges directly to the harbor through the sheetpile 
joints and any gaps that may exist in the wall. The vertically-oriented interface between the 
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harbor and the ground water produces an essentially lateral discharge of ground water (and hence 
no vertical mixing in the ground water). 

C. Lake Michigan 

Contaminated ground water from the Site is currently discharging directly to Lake Michigan. 
Wave action and long shore currents are important mechanisms affecting these ground water 
discharges. Surface water movements affecting discharged ground water are divided into two 
zones: the near-shore zone; and the long shore current (or littoral drift) zone. Depending on wind 
direction, the near-shore zone consists of either a breaker zone or a wind-induced current zone. 
The breaker zone is a well-mixed area close to the shore, defined as the area where the waves 
break. Based on a review of aerial photographs of the general vicinity of the Site, the breaker 
zone extends 300 feet or more out from the lakeshore, encompassing the ground water discharge 
zone. Winds from the north, ea~st, and south cause breakers, producing a breaker zone. On-shore 
winds (the prevailing westedies) do not create breakers, but cause wind-induced currents that 
mix and transport the water. Considering wave- and wind-driven currents, the normal dilution of 
ground water discharges in this zone is estimated to be 12,000 to 1. The dilution could range in 

excess of 20,000 to 1 during the times when breaker waves are more than 2 feet high. Calm 
conditions, during which dilution may be as low as 2,900 to 1, occur at a low frequency 
(estimated at about 1.4 percent of the time). 

A similar analysis was performed for the near-shore zone in the breakwater area (between the 
north harbor wall and the north breakwater). The normal dilution of ground water discharges in 
this zone is estimated tO be 7,600 to 1. Dilutions could exceed 20,000 to ! in this zone in windy 
conditions. Calm conditions may produce dilutions as low as 1,600 to 1. 

The water in the near-shore zone eventually mixes into long shore currents. The long shore 
current zone extends more than 3,000 feet into the lake, as evidenced by sediment transport 
visible on aerial photographs. A mixing ratio of lake water to ground water of about 50,000 to 1 
was estimated based on average measured near shore Lake Michigan currents. The actual 
contaminant attenuation rates are expected to be even greater than these mixing ratios since the 
ratios do not account for the biological, chemical, and physical attenuation. 

Do Waukegan Harbor 

Lake Michigan influences Waukegan Harbor in several ways. Most significantly, the nearly 
continual exchange of water between the lake and harbor, cause predominantly by wind-induced 
seiches, prevents stagnation of the harbor water. Average wind-induced currents in and out of ’ 
the harbor are sufficient to exchange the volume of water in the harbor in one to eight days. The 
lake also causes mixing in the harbor by direct waves entering the harbor through the entrance 
channel. 

Based on the lake/harbor water exchange and ground water discharge rates to the harbor, harbor 



waters provide net flows to mix with Site ground water at ratios of 6,000 to 1 to 800 to 1. The 
average mixing ratio is approximately 1,600 to 1. Ground water flow to the harbor is a gradual 
phenomenon dispersed over a large area. Attenuation mechanisms (biological, physical, and 
chemical) which also reduce chemical concentrations are not considered in the mixing model. 

E. Chemical Distribution, Migration, and Attenuation 

1. Soi.____]! 

The zone above the water table at the Site (i.e., the vadose zone) is from 0 to approximately 4.5 
feet below ground level. The major chemicals of concern in vadose zone soils at the Site are 
polynuclear aromatic hydrocarbons (PAHs) and arsenic. The distribution of PAHs and arsenic in 
vadose zone soils is shown on Figures 4 and 5. An evaluation of the mass of PAHs at the Site 
shows that about 85 percent of the mass is present in about 7,000 cubic yards of soil. High 
arsenic concentrations are largely restricted to one area on the eastern part of the Site (see Figure 
5). 

Chemicals present in soils above the water table may be transported to the atmosphere (via 
volatilization or airborne particulates) and to the ground water (by infiltration). Chemical 
migration from vadose zone soils to air does not pose unacceptable risks at the WCP Site because 
surface soil samples indicate that volatile and semivolatile chemicals are not present. 

Migration of chemicals from the vadose zone soils appears to influence limited¯ areas of the 
shallow portion of the sand aquifer. Higher concentrations of PAHs and arsenic in the shallow 
portion of the sand aquifer are associated with the higher concentrations of these contaminants in 
vadose zone soils. The observed distribution of low molecular weight PAHs (the more soluble 
and mobile PAHs) and arsenic indicates that vadose zone soils act as a relatively limited source 
of these contaminants to ground water in the shallow portion of the sand aquifer. While vadose 
zone soils may be a source for some chemical migration, the extent and concentrations of low-
molecular-weight PAHs in the shallow portion of the sand aquifer on the eastem and southern 
portions of the Site are less than might be expected in comparison to PAH concentrations in the 
vadose zone soil in these areas. Lower-than-expected concentrations may be due to natural 
attenuation mechanisms, such as aerobic bioremediation. Such natural attenuation mechanisms 
may also account for the observed absence of significant levels of benzene and phenols in the 
shallow portion of the sand aquifer. 

The highest chemical concentrations in ground water occur in the deeper portion of the sand 
aquifer. Site data indicate that these concentrations are not due to current, continuing downward 
migration of chemicals in the vadose zone via infiltrating precipitation. This observation is 
supported by a number of facts: 

1 .) As shown in Table 1, the concentration of both inorganic (arsenic and cyanide) and 
¯ organic (phenol and benzene) chemicals in the deep ground water are orders of magnitude 



greater than those in the shallow ground water. 

2.) Phenol is generally not detected in vadose zone soils or in the shallow ground water, 
although it is present at relatively high concentrations in the deeper ground water. Phenol 
is also detected in saturated soils of the deep portion of the sand aquifer where soil and 
ground water concentrations of phenol appear to be in equilibrium with each other. This 
suggests that soil contaminant concentrations in the deep portion of the aquifer are the 
result of adsorption of phenol from ground water. 

3.) Soil and saturated zone concentrations of benzene, arsenic, and cyanide decrease 
significantly with depth. In contrast, ground water concentrations for these parameters 
increase by orders of magnitude with depth. 

2. Ground Water 

The generalized vertical distribution of chemicals (Table 1) demonstrates a stratification in 
chemical concentrations between ground water in the shallow and deep portions of the aquifer. 
The observed stratification appears to be due to past aqueous discharges, as opposed to the 
presence of dense nonaqueous-phase liquids (DNAPL), as explained below. 

The 1997 beach transect ground water data are presented in cross sections on Figures 6 through 8 
for ammonia, arsenic, and phenol, respectively. These figures show the strong vertical 
stratification of concentrations. The concentrations are at approximately background levels from 
the top of the water column down to depths within about 10 feet of the base of the sand unit. 
Below this level, the concentrations typically increase by order-of-magnitude steps until they 
reach their maximum in the lower few feet of the sand unit. 

Figures 9 through 12 present plan views of ground water and surface water data from the Site 
investigation. The concentration isopleths on the figures represent the highest measured values 
from the shallow/deep ground water quality data sets. Samples of ground water from the shallow 
portion of the sand aquifer beneath the Site show arsenic concentrations generally in the range of 
0.010 to 0.3 milligrams per liter (mg/L), ammonia concentrations in the range of I to I0 mg/L, 
and sporadic detections of phenol and benzene. The Maximum Contaminant Levels (MCLs) for 
arsenic and benzene are 0.05 mg/L and 0.005 mgFL" respectively. Shallow ground water was 
determined to exhibit borderline aerobic/anaerobic conditions. 

In contrast, ground water in the deep portion of the sand aquifer, shows anaerobic conditions; 
arsenic concentrations of 10 to 60 mg/L; ammonia concentrations of 100 to 2,500 mg/L; phenol 
concentrations of 100 to 1,000 mg/L; benzene concentrations of approximately 1 mg/L; and 
isolated detections of PAH compounds. For phenol the transition zone from background 
(shallow) to maximum (deep) concentrations is very small compared to that for chloride. 
Anaerobic biodegradation processes operating on the more dilute concentrations may be 
responsible for this thin transition zone. 



The RI demonstrated that the vadose zone soil is not the current source of chemicals in the deep 
portion of the sand aquifer. The RI considered the potential presence of dense non-aqueous-
phase liquid and dense aqueous solutions (i.e., solutions with a specific gravity greater than one) 
as possible sources for the deep ground water chemicals. The results indicate that DNAPL and 
dense aqueous solutions are not sources of the deep ground water contamination at the Site. 
Rather, the observed ground water quality stratification is attributable to the Site hydraulic 
characteristics and the chemical mixture (constituents and concentrations) of aqueous discharges 
during plant operations or during plant demolition. 

Prior to demolition of the plant and closure of the Site, the Site ground water chemical 
characteristics were likely dominated by aqueous discharges near the ground water divide. The 
model indicates that water infiltrating from aqueous discharges located near the ground water 
divide would affect the entire aquifer (vertically down to the base of the aqtlifer) and migrate 
laterally throughout nearly the entire thickness of the aquifer. Since the elimination of these 
discharges after plant demolition in 1972, infiltration has been the dominant factor influencing 
ground water flow and chemical distribution. The effects of this infiltration have been more 
significant for the shallow portion (upper 20 to 25 feet) of the sand aquifer, contributing to the 
current stratification of very low concentrations in the shallow portion of the sand aquifer and 
much higher chemical concentrations in the deep portion (the lower 5 feet) of the sand aquifer. 
Thus, natural flushing processes and the Site’s hydraulic characteristics (as demonstrated by Site 
ground water models) account for the observed ground water quality stratification. 

To assess the potential presence of DNAPLs during RI investigations, most of the 78 soil borings 
placed at the Site and beach during the RI extended to the top of the till unit, and analytical 
samples were collected from the interval above the till. Field screening observations and 
analytical results of soil and ground water samples identified no pools of DNAPL at the Site. A 
small amount of separate-phase oily material was observed between grains of gravel from one 
soil interval above the till unit in one boring (SB-41); however, no sheen or DNAPL was 
observed in the water in the borehole. Furthermore, the chemistry of impacted soils in the 
vadose zone, from which DNAPL would have migrated, cannot explain the chemistry of the deep 
ground water. Thus, Site data indicate that there are no apparent large pools of DNAPL or 
significant migration of DNAPL at or from the Site. 

To identify a potential source of the contaminants found in the deep portion of the sand aquifer, 
characteristics of the ground water chemical mixture and measured constituent concentrations 
were assessed. The observed chemical mixture in the deep portion of the sand aquifer is similar 
to the chemical composition of various aqueous effluents from coal conversion (i.e., 
coking/manufactured gas) operations, both in major constituents and in the general order of 
magnitude of concentrations. The similarity between the aqueous effluent values and Site ground 
water data from the deep portion of the sand aquifer suggests that historic Site operations or 
demolition activities, which involved aqueous discharges, were the contributing source of 
chemicals in the deep portion of the sand aquifer. 



The results of the RI and post-RI modeling, sampling, and evaluations lead to the conclusion that 
the water quality of the deep portion of the sand aquifer is not attributable to DNAPL or dense 
aqueous solutions. The ground water quality stratification is consistent with aqueous discharges 
during plant operations or demolition, and the nature of ground water flow after plant demolition. 
The ground water flowing east from the ground water divide toward and beneath Lake Michigan 
may be subject to attenuation mechanisms including dilution, anaerobic degradation processes, 
and aerobic degradation processes. These natural attenuation processes occur throughout the 
sand aquifer, but are inhibited in the bottom five feet, where concentrations are high and flushing 
is limited. An anaerobic biologically-active zone exists at the upper fringe of the deep portion of 
the sand aquifer and possibly at the leading edge and lateral fringes of the phenol plume. 
Anaerobic degradation processes are believed to be reducing phenol concentrations in these 
zones. 

Aerobic degradation of phenols, thiocyanate, and ammonia in Site ground water has been 
demonstrated after dilution of the ground water, and phenol- and thiocyanate-degrading aerobic 
microorganisms are present in Site soils. Aerobic degradation is also likely contributing to 
contaminant reductions in the fringes of the plumes where concentrations are below inhibitory 
levels and where oxygen is available from the atmosphere and from infiltration and penetration 
of Lake Michigan water. These results also suggest that such degradation processes can reduce 
residual constituent concentrations that might remain following periods of active ground water 
and soil remediation. 

3. Surface Water and Sediment 

Currents in both the lake and the harbor continuously displace and mix the surface water. 
Turbulent surface water mixing is orders of magnitude more vigorous than laminar ground water 
mixing. As impacted ground water discharges to surface water, these natural mixing processes 
significantly reduce its impacts on the lake and the harbor. In addition, other attenuation 
mechanisms, such as biodegradation, chemical changes, and sedimentation, tend to further 
reduce chemical concentrations. 

Surface water sampling data for ammonia, phenol, benzene, and arsenic in the Site vicinity are 
shown on Figures 9 through 12, respectively. The ammonia concentrations in the July 1996 
surface water samples in the harbor and the lake were between 0.076 and 0.097 mg/L. In August 
1996, the surface water was resampled, and the ammonia concentrations were overall similar to 
those from July. The ammonia concentration in the harbor sample was 0.086 mg/L and the 
ammonia concentration in a composite of the three lake samples and the harbor sample was 
0.094 mg/L. The limited 1996 sampling did not include sample collection from background 
near-shore zone areas, so no basis is available for assessing the source or the extent of the 
observed ammonia concentrations. The 1996 results exceeded the State of Illinois Lake 
Michigan open water standards for ammonia (0.02 mg/L), but not harbor and breakwater area 
standards (15 mg/L). The ammonia open water standardis not a human health or ecological 
based standard. The open lake ammonia standard was developed in an attempt to retain a 
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baseline water chemistry in the lake. No ammonia was reported in the 1997 surface water 
samples at a detection limit of 0.02 mg/L. The 1997 samples all met the stringent open water 
standards. 

As ground water discharges to the lake and the harbor, natural mixing processes induced by wave 
action and currents further reduce the impacts of these discharges on surface water quality. 
Estimated surface water concentrations of Site chemicals for the peak annual mass fluxes from 
ground water (i.e., the maximum value for any time into the future), are summarized in Table 2. 
The reported values are conservative because they ignore other attenuation mechanisms (such as 
biological and chemical degradation), as well as sedimentation effects. 

The surface water quality calculations indicate that the ground water mass flux is not expected to 
produce exceedances of standards in the breakwater area or in Waukegan Harbor. The HHRA 
(U.S. EPA, 1995a) evaluated ammonia and phenol in the surface water; these compounds are not 
considered to pose a human health risk, but at high enough concentrations they can be 
detrimental to aquatic life (U.S. EPA, 1995b). National Ambient Water Quality Criteria for the 
protection of aquatic life are included in Table 2. Based on the mass loading evaluation, no 
exceedances of these criteria are expected for any of the surface waters under any of the mixing 
scenarios. No exceedances of the very stringent water quality standards for the open waters of 
Lake Michigan are calculated for the long shore current zone, except for phenols under the 
lowest mixing scenario. Phenols are readily degradable, a fact not incorporated in the modeling, 
which will act to reduce the estimated concentration. The only exceedances of the stringent open 
water standards calculated for the near shore zone east of the Site are phenols and ammonia. 
None of the calculated concentrations exceeded aquatic life protection criteria. Cyanide and 
arsenic fluxes in the ground water from the Site are several orders of magnitude below the fluxes 
that might be expected to cause exceedance of standards in the lake or the harbor. 

F. Current and Potential Future Site and Resource Uses 

Historical Site Use 

Records from as far back as the late 1800’s indicate that the harbor has been used for 
industrial/commercial applications. Creosote wood treatment operations took place from 
approximately 1908 to 1917 and manufactured gas and coking operations from approximately 
1927 to 1969. The Site was largely unused beginning in the early 1970’s. 

Current Site Use 

The Site continues to be located in an industrial corridor and access to the Site is currently 
restricted by fencing and the harbor. The Site is largely vacant with the exception of the 
northwest portion of the Site which is used by Larsen Marine for temporary boat and boat trailer 
storage and the Southeast portion of the Site which has a parking lot and an office building 
owned by OMC. 
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Future Site Use 

Based on current zoning requirements, discussions with Site owners, past operators, nearby 
businesses, the Illinois EPA and the community, U.S. EPA reasonably anticipates that the future 
use of the Site will be restricted to the current (and historical) use of industrial and commercial. 
Although a residential scenario was assessed in the Baseline Risk Assessment, it was done for 
comparison purposes only and is not considered an appropriate future use. 

The proposed remedy includes three factors that impact future land use considerations. First, a 
flexible cover system will be used that will allow for future commercial/industrial development. 
This approach was chosen because actual future use decisions have not been made, but there is 
great interest in re-use of the site. The second component of future use is a Soils Management 
Plan (SMP). The SMP will define the process and procedures for obtaining approval of future 
commercial/industrial land use options. The third component of future use is the implementation 
and long-term monitoring and enforcement of formal deed restrictions, zoning change 
restrictions, easements, covenants and/or deed notices. These restrictions will be developed in 
the Soils Management Plan and are necessary to ensure that future development does not result 
in unacceptable exposures or interfere with the long-term operation and maintenance of the 
remedy. 

Ground Water Use 

Ground water in the area fias historically not been used for drinking water. The installation of 
drinking water wells will be prohibited for the long-term at this Site. The entity responsible for 
the implementation, monitoring and enforcement of these restrictions will be identified in the 
Soils Management Plan and/or Operation and Maintenance Plan. Ground water at the Site will 
be managed in the long-term as a State of Illinois Groundwater Management Zone. 

VI. SUMMARY OF SITE RISKS 

A Baseline Risk Assessment consisting of a Human Health Risk Assessment (HHRA) and a 
screening ecological risk assessment (ERA) for the WCP Site were performed by CH2M Hill for 
the U.S. EPA (U.S. EPA, 1995a and 1995b). CH2M Hill conducted the risk assessments in 
accordance with U.S. EPA’s guidance, including: "Risk Assessment Guidance for Superfund: 
Volume I Human Health Evaluation Manual" (U.S. EPA~ ! 989) and "Risk Assessment Guidance 
for Superfund: Volume I Environmental Evaluation Manual, Supplemental Guidance, Standard 
Default Exposure Factors, and Part B, Development of Risk-Based Preliminary Remediation 
Goals (U.S. EPA, 1991), and Risk Assessment Guidance for Superfund: Process for Designing 
and Conducting Ecological Risk Assessments (U.S. EPA 1997). These documents provide the 
methodology and standard assumptions used for evaluating risk and developing appropriate 
cleanup standards. 

The majority of the Site has been vacant since the demolition of the buildings in the 1972, with 
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the exception of the northwest and southeast quadrant of the Site. The northwest quadrant is 
currently being used by Larsen Marine for seasonal boat and boat trailer storage, the southeast 
quadrant of the Site is currently occupied by OMC’s data building, administration building, 
parking lots, and lawn. There are no known present uses of ground water within the Site 
boundaries. The existing beach on Lake Michigar:, located across Sea Horse Drive from the Site, 
is an area of potential exposure to contaminated surface water during recreational swimming. 
There is limited access to the surface water in Waukegan Harbor, and it is expected that exposure 
to contaminated surface water in the harbor adjacent to the Site would be limited to trespassers. 
Fish ingestion from contaminated surface water in both Lake Michigan and Waukegan Harbor is 
also a likely exposure pathway. 

Future land use at the Site is likely to be commercial or industrial. The Site is located in an 
industrial commercial corridor and the majority of the Site is fenced or is directly adjacent to the 
harbor. For purposes ofcoml~leteness, the following risk discussion includes a residential land 
use scenario. The inclusion of the residential scenario is for comparison purposes and is not 
considered an appropriate present or future Site use. 

Exposure to soil was evaluated in the boat storage area, the OMC office building area, and the 
area of elevated contamination because of the potential for the future and existing uses for these 
areas to differ from the rest of the Site. 

The risk characterization process integrates conservative exposure assumptions and toxicity 
assessments for the Contaminants of Concern (COCs) into a measurable expression of risk for 
each exposure scenario..The cancer risk is expressed as a probability of a person developing 
cancer over the course of his or her lifetime based on residential or industrial land use exposure. 
Cancer risks from various exposure pathways are assumed to be additive. Excess lifetime cancer 
risks less than lx 10~ (one-in-one million) are considered acceptable by U.S. EPA. Excess 
lifetime cancer risks between lxl04 (one-in-ten thousand) to lxl06 require U.S. EPA and 
Illinois EPA (the Agencies) to decide if remediation is necessary to reduce risks and to what 
levels cleanup will occur. Excess lifetime cancer risks greater than lxl04 generally require 
remediation. 

For noncarcinogens, potential risks are expressed as a hazard index. A hazard index represents 
the sum of all ratios of the level of exposure of the contaminants found at the Site to that of 
contaminants’ various reference doses. In general, hazard indices which are less than one are not 
likely to be associated with any health risks. A hazard index greater than one indicates that there 
may be a conci~rn for potential health effects resulting from exposure to noncarcinogens. 

The Reasonable Maximum Exposure (RME) individual and the less conservative Central 
Tendency Exposure (CTE) were developed in the risk assessment and are summarized below. 
The Feasibility Study (FS) developed preliminary remedial goals (PRGs) based on these 
exposures as well as PRGs, referred to as Target Soil Concentrations (TSC), based on less 
conservative assumptions than those used in the Baseline Risk Assessment. The TSCs are used 
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to target soils for active remediation rather than containment approaches. 

The estimated risks for the exposure pathways evaluated are presented in Table 3. For the 
occul~ational and utility worker scenarios considered to be the reasonable future uses of the site, 
cancer and/or non-cancer risks exceeded the allowable risk of 1 xl04 (4xl 03) and HI of one (8.5). 
The contaminants most often contributing to the risk are PAHs and arsenic. 

An ecological assessment was conducted to evaluate the effects of Site contaminants on 
terrestrial and aquatic environments within or near the Site. Several Site contaminants (phenols, 
PAHs and metals) were identified that may potentially pose a risk. However, observable 
chemical effects on terrestrial and aquatic organisms were not evident, but on-site studies were 
limited to qualitative observations only. 

VII. REMEDIATION OBJECTIVES 

Remedial Action Objectives (RAOs) were developed for all the contaminated soils (the PAH, 
creosote and arsenic contaminated soils), ground water and surface water. RAOs provide a basis 
for evaluating potential remedial action alternatives. 

A. Soils 

Protect human health by reducing or eliminating exposure (direct contact, ingestion, 
inhalation) to soil with concentrations of contaminants representing an excess cancer risk 
of greater than lxl0-6 as a point of departure and a hazard index (HI) greater than 1 for 
reasonably anticipated future land use scenarios. 

Protect the environment by minimizing/eliminating the migration of contaminants in the 
soil to ground water or to surrounding surface water bodies. 

¯ Ensure future beneficial commercial/industrial use of the Site. 

The basis and rationale for the soils remediation objectives is protection of reasonable future 
uses. This includes industrial, commercial and utility worker protection: 

B. Ground W~ater 

Protect human health by eliminating exposure (direct contact, ingestion, inhalation) to 
ground water with concentrations of contaminants in excess of regulatory or risk-based. 
standards. 

Protect the environment by controlling the off-site migration of contaminants in the 
ground water to surrounding surface water bodies which would result in exceedance of 
ARARs for COCs in surrounding surface waters. 
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Reducing contaminant levels in ground water to meet MCLs and State of Illinois 
Drinking Water Standards. 

The rationale for the ground water remedial objectives is based on anticipated commercial or 
industrial land use. These objectives were developed to eliminate exposure and protect against 
off-site migration of contamination. 

C. Surface Water 

Protect human health by minimizing exposure (direct contact, ingestion, inhalation) to 
surface water that has been impacted by Site-related ground water with concentrations of 
contaminants such that regulatory or risk-based surface water standards have been 
exceeded. 

Protect the environment by controlling the off-site migration of contaminants in the 
ground water to surrounding surface water bodies which would result in exceedance of 
ARARs for COCs in surrounding surface waters. 

Reducing Site-related contaminant levels in the surface water to meet the State of Illinois 
Surface Water Quality Standards. 

The basis and rationale for the surface water remedial objectives are to minimize the potential for 
contaminant exposure to surface water users and reduce migration of ground water to surface 
water that could result in exceedances of surface water standards. 

VIII. DESCRIPTION OF ALTERNATIVES 

The remedy evaluation process conducted by U.S. EPA, in consultation with the Illinois EPA, 
compared a number of different remedial alternatives and a no action alternative. Upon a 
thorough screening of a wide spectrum of in-situ and ex-situ remedial alternatives, U.S. EPA 
selected four combined alternatives for detailed analyses and subjected them to evaluation under 
the National Contingency Plan (NCP) criteria. Although the alternatives are identified as 1 
through 4, there were a number of different options within alternatives 2 and 3 (i.e., RCRA 
landfill disposal versus 0ff-site co-burning soil options). The more conservative costs are 
presented below (2A and 3A) because specific studies will be required to verify disposal options. 

A. Remedial Alternative 1 

No action is the absence of any remedial action. No action is considered in this evaluation as a 
baseline for comparison to all other potential remedial action as required by the National 
Contingency Plan. This alternative would have no associated costs. 
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B. Remedial Alternative 2 

Vadose Zone Soil Remedial Components 

Excavation of PAH Remediation Zone soil and treatment by power plant co-buming or 
equivalent process (Figure 13). 

¯ Stabilization/solidification of the Arsenic Remediation Zone soil (Figure 13). 

¯ Asphalt cap for the Marginal Zone soil area. 

Land development restrictions to protect the integrity of the cap, the ground water slurry 
wall, and the associated storm-water detention basin. 

Alternative 2 corresponds to Alternative 2A in the FS. Variations of this alternative are 
Alternative 2B, which includes disposal of PAH and Arsenic Remediation Zone soils at a 
Resource Conservation and Recovery Act (RCRA) Subtitle C or D landfill, and Alternative 2C, 
which includes construction of an on-site containment unit for PAH and Arsenic Remediation 
Zone soils. 

Ground Water Remedial Components 

Containment system on the eastern portion of the Site, consisting of a slurry wall system 
and interior extraction/drainage units. 

Multiple treatment cells on the beach and on-site near the harbor ground water/surface 
water interface with reinjection. On-site treatment of ground water includes the reduction 
of arsenic through precipitation, and the reduction of phenols, organics and ammonia 
through a biological system (Figure 14). 

Monitored Natural Attenuation for ground water outside the remediation zone and inside 
the remediation zone after the treatment cells are completed. 

Infiltration reduction in areas capped with asphalt cap, and the lined storm-water 

Institutional controls to prevent the installation of potable wells. 

The estimated costs for Alternative 2 are: 
Estimated Capital Cost $21,100,000 
Present Worth of O&M $17,800,000 
Total Present Worth $38,900,000 
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C. Remedial Alternative 3 

Vadose Zone Soil Remedial Components 

¯	 Excavation of the PAH Remediation Zone soil and off-site treatment by power plant co
burning or equivalent process (Figure 13). 

¯ On-site stabilization/solidification of the Arsenic Remediation Zone soil (Figure 13). 

¯	 Vegetative cover for the Marginal Soil Zone, the backfilled excavation areas and the 
southwest quadrant of the Site (Figure 14). 

¯ Development of institutional controls and a post-remedy soil management plan. 

This Alternative corresponds to Alternative 3A in the FS. A variation of this alternative is 
Alternative 3B, which includes disposal of PAH and Arsenic Remediation Zone soils at a RCRA 
Subtitle C or D landfill. 

Ground Water Remedial Components 

¯ Multiple treatment cells on the beach and on-site near the harborground water/surface 
water interface with reinjection. On-site treatment of ground water includes the reduction 
of arsenic through precipitation, and the reduction of phenols, organics and ammonia 
through a biological system. See Figures 14, 15, and 16 for details. 

¯	 Monitored Natural Attenuation for ground water outside the remediation zone and inside 
the remediation zone after the treatment cells are completed. 

¯	 Infiltration reduction and direct contact exposure minimization through a combination of 
vegetative, asphalt, and buildings as covers. 

¯ Institutional controls to prevent the installation of potable wells. 

The estimated costs for Alternative 3 are: 

Estimated Capital Cost $14,100,000 
Present Worth of O&M $1.0,900,000 
Total Present Worth $25,000,000 

The most significant differences between Alternative 2 and 3 are that Alternative 2 includes the 
construction of a slurry wall for ground water, the extraction and treatment of ground water from 
behind the slurry wall, the construction of a detention basin and the installation of an asphalt cap. 
Alternative 3 does not include a slurry wall or detention basin and has a combination vegetative, 
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building and asphalt cap over a larger portion of the Site. 

D. Remedial Alternative 4 

Vadose Zone Soil Remedial Components 

Excavation of PAH Remediation Zone soil and treatment by power plant co-burning or 
equivalent process. 

Stabilization/solidification of Arsenic Remediation Zone soil. 

¯ Disposal at a RCRA Subtitle D landfill for Marginal Zone. 

Ground Water Remedial Components 

Extract ground water at 200 gpm from wells located along the hydraulic divide. Ex-situ 
treatment includes the removal of arsenic, phenols, organics, ammonia and cyanide prior 
to discharge to the North Shore Sanitary District. The ground water remediation goal is 
restoration of the aquifer to drinking water standards. 

The estimated costs for Alternative 4 are: 

Estimated Capital Cost $44,200,000 
Present Worth of O&M $56,500,000 
Total Present Worth $100,700,000 

The most significant differences between Alternative 3 and 4 are that Alternative 4 includes off-
site disposal of the Marginal Zone soils and includes site-wide long-term treatment and off-site 
discharge of ground water. 

IX. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES 

The FS evaluated the relative performance of each remedial alternative using the nine criteria set 
forth in the NCP at 40 CFR Section 300.430. The ROD then determines which remedial action 

¯¯ ,,-,~,,;d,~ the h,~+ l,~l~,,,.,~ ,,e+~oa,. ,,~o with ...... + +.. +h~ ..; .... ;°...-:¯ v~ov. l%,,.~,l,J~,~.~lg tl~ tllll,. lIlllli,, ~llt~.llao 

A. THRESHOLD CRITERIA 

°	 Overall protection of human health and the environment - addresses whether or not a 
remedy provides adequate protection and describes how risks posed through each 
pathway are eliminated, reduced, or controlled through treatment, engineering controls, or 
institutional controls. 

17




Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) -
. describes how the alternative complies with chemical-, location-, and action-specific 

ARARs, or other criteria, advisories, and guidance. 

B. PRIMARY BALANCING CRITERIA 

Once an altemative meets the threshold criteria above, the following five criteria are used to 
compare and evaluate the elements of the alternatives. 

. 

, 

. 

. 

° 

C. 

Long-term effectiveness and permanence - evaluates the effectiveness of alternatives in 
protecting human health and the environment after response objectives have been met, in 
terms of the magnitude of residual risk and the adequacy and reliability of controls. 

Reduction in toxicity, mobility, or volume through treatment - evaluates the treatment 
technologies by the degree of expected reduction in toxicity, mobility, or volume of 
hazardous material. This criterion also evaluates the irreversibility of the treatment 
process and the type and quantity of residuals remaining after treatment. 

Short-term effectiveness - addresses the period of time needed to achieve protection and 
any adverse impacts on human health and the environment that may be posed during the 
construction and implementation period, until the remedial action objectives are achieved. 

lmplementability - assesses the ability to construct and operate the technology; the 
reliability of the technology; the ease of undertaking additional remedial actions; and the 
ability to monitor the effectiveness of the remedy. Administrative feasibility is addressed 
in terms of the ability to obtain approvals from other agencies. This criterion also 
evaluates the availability of required resources, such as equipment, facilities, specialists, 
and capacity. 

Cost - evaluates the capital and operation and maintenance costs of each alternative, and 
provides an estimate of the total present worth cost of each alternative. 

MODIFYING CRITERIA 

The modifying criteria are used in the final evaluation of remedial alternatives after public 
comment on the RI/FS and Proposed Plan has been received. 

o State acceptance - addresses whether, based on its review of the RI/FS and Proposed 
Plan, the state concurs with, opposes, or has no comment on the proposed remedial 
alternative. 

The State of Illinois provided comments on the RI/FS and the Proposed Plan and did 
concur with the Proposed Plan. A letter of concurrence withthis ROD is attached in 
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Appendix C. 

Community acceptance - addresses whether the public concurs with the Proposed Plan. 
. 

Community acceptance of the Proposed Plan was evaluated based on comments received 
at the Public Meeting and during the public comment period. This is documented in the 
Responsiveness Summary presented in Appendix B. 

The section below presents the nine criteria and a brief summary of each alternative and its 
strengths and weaknesses according to the detailed and comparative analyses. 

Overall Protection of Human Health and the Environment 

The No Action alternative is not protective of human health and the environment for two 
reasons: (1) unacceptable soil exposure risks, and (2) potential long-term migration of 
contaminants to the surface water. 

Remedial Alternatives 2, 3, and 4 are protective of human health and the environment. These 
remedies would eliminate direct contact to contaminated soil and minimize the migration of 
contaminants from soil and ground water to surface water. The protectiveness of these 
alternatives would be ensured through institutional controls to restrict on:Site ground water use. 

The slurry wall in Remedial Alternative 2, however, does not increase the protection of human 
health and the environment over Alternatives 3 and 4. The long-term requirement to manage the 
contained ground water through pump and treat could decrease the protection of human health. 
This is due to the additional exposures caused by the long-term operation and maintenance of the 
system. Remedial Alternative 4 is very costly and, more importantly, meeting the drinking water 
standards may be technically impracticable. For these reasons Alternative 4 may not be 
considered more protective of human health and the environment than the other alternatives. 

Compliance with Applicable or Relevant and Appropriate Requirements 

As noted above, the No Action altemative does not meet ARARs due to unacceptable surface 
soil exposures and does not meet ground water ARARs. Remedial Alternatives 2 and 3, onthe 
other hand, are designed to meet ARARs eventually, with active ground water remedies designed 

" " t0 r~rc~torf 1-1"Io e11rat~rt~ 11t t~.~- I)r~tl~ /It lt~o~.,~ n~,-i. ~ ........ ...v ~,~....,..~ a ............ ,. ...... ,,.~ 2 ,~,,,~ 3 will require an interim waiver 
Federal Underground Injection Control and corresponding State of Illinois regulations. This 
waiver would be interim for the time period of the active ground water treatment. Alternatives 2 
and 3 will not meet Federal MCLs and State Class I and Class II Groundwater Quality Standards 
until completion of the phase 1 and phase 2 ground water remediation. U.S. EPA anticipates that 
compliance with MCLs will be achieved outside of the waste boundaries at the Site after phase I 
and II ground water remediation is completed. A Groundwater Management Zone will be 
initiated in compliance with the State of Illinois Adminsitrative Code Parts 620 and 740. The 
Groundwater Management Zone will exempt the designated ground water from meeting the Part 

19 



620 standards during the remedial action. If these standards are not achieved upon completion of 
phase I and II remediation, then Alternative Groundwater Quality Standards may be established 
by the State pursuant to Part 620 and the Groundwater Management Zone will be withdrawn. 

The potential Technical Impracticability of meeting drinking water standards in Remedial 
Alternative 4 may require the waiver of MCLs and State Groundwater Standards ARARs. 
Preliminary estimates indicate that the ground water influent for the Alternatives that include the 
phase 1 pump-and-treat system will be below the RCRA Toxicity Characteristic Leaching 
Procedure regulatory levels. The contaminants of concern are arsenic and benzene. U.S. EPA 
anticipates that the arsenie influent will be 4.2 mg/l (below the 5 mg/l arsenic TCLP) and 
benzene will be 0.09 mg/l (below the 0.5 rag/1 benzene TCLP). If design investigations indicate 
that the influent levels will exceed regulatory critieria, the system would be designed to meet the 
substantive regulatory requirements. 

All alternatives except for the No Action alternative will comply with all other ARARs. The FS 
Report identified, defined, and summarized all potential chemical-, location-, and action-specific 
ARARs. Tables 7, 8 and 9 of this ROD present an overview of the chemical-specific, location-
specific, and action-specific ARARs. 

Long-term Effectiveness and Permanence 

The No Action alternative is currently not protective and would prevent or prolong the recovery 
of the Site. Remedial Alternatives 2, 3, and 4 provide long-term protectiveness and permanence 
by removing and capping PAH- and arsenic-impacted soils. Remedial Alternative 3, however, 
includes the added remedial benefits of an extended phytoremediation cap, which further 
enhances the long-term effectiveness and permanence of this remedy. Institutional controls in 
Remedial Alternative 3 also assure future, protective development of the Site. These controls 
ensure the permanence of the appropriate long-term management of Site activities. 

Concerning ground water remedies, Remedial Altematives 2, 3, and 4 include contaminant 
removal and flux reduction. Given the potential Technical Impracticability of attaining Class II 
ground water standards in Remedial Alternative 4, the remaining alternatives (2 and 3) provide 
equivalent long-term effectiveness and permanence as shown in the ground water mass flux to 
surface water. 

In summary, Remedial Alternative 3 is a technically practicable remedy, which offers equivalent 
or superior long-term effectiveness compared to Remedial Alternativcs 1,2 and 4. The 
advantages of Remedial Alternative 3 are due to: (1) a flexible, extended cap with 
phytoremediation capabilities, (2) a ground water treatment system that can further enhance the 
in-situ biodegradation of contaminants, and (3) protective institutional controls for soil. 
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Reduction in Toxicity, Mobility, or Volume through Treatment 

The No Action alternative would rely on unenhanced natural attenuation processes to reduce 
toxicity, mobility, and volume. 

Remedial Alternatives 2, 3, and 4 would reduce contaminant toxicity, mobility, and/or volume to 
various degrees. Remedial Altemative 2 reduces the mobility of contaminants within the slurry 
wall, but does not decrease their toxicity or volume. The containment unit in Alternative 2C 
does not reduce toxicity or volume of contaminants. Given the diminishing removal efficiency 
of pump-and treat systems, Remedial Alternative 4 does not offer an increase in reduction of 
toxicity, mobility or volume when compared to Remedial Alternatives 2 and 3. Remedial 
Alternative 3, on the other hand, offers superior reduction in flux to the harbor through the use of 
a cap system with phytoremediation capabilities. Alternatives 2 and 3 are similar in reduction of 
mass flux to the lake. Altemative 3 aims at perpetuating these beneficial reductions through 
managed land use of the Site. 

Short-term Effectiveness 

The No Action alternative does not require short-term actions to be implemented at the Site. In 
contrast, Remedial Alternatives 2, 3, and 4 include excavation of contaminated soil. Remedial 
Alternatives 2 and 3 include capping of remaining soil. Soil removal and capping are proven 
technologies that can be implemented over a short period of time. 

Remedial Alternative 4, however, requires excavation of about 36,000 cubic yards of 
contaminated soil. This alternative poses significantly more potential for short-term risks than 
Remedial Alternatives 2 and 3 which include excavation of about 10,000 cubic yards of soil. In 
the short term, a cap provides an additional layer of protection for the Site to prohibit direct 
contact, reduce infiltration to ground water, reduce migration of contaminants from soil to 
ground water and ground water to surface water. 

Remedial Alternative 3 is more effective in the short-term (phase 1) for ground water. Under this 
remedy the ground water treatment goals can be achieved in approximately five to 7 years 
through the use of the effective cell units. The cap system of this remedy also includes 
phytoremediation capabilities that will further reduce contaminant flux into the adjacent surface 
wa+o. k..~;o. In ,.u,ua~t, --’1:-’,,.L ~,v,~,,.~. ~ ....... Re,t~uinl Alternative 4, with a static pump-and-treat system, does not 
have the flexibility to respond to space-time changes of the ground water plume. 

! 

Implementability 

No implementation is required for the no action alternative. Remedial Alternative 4 is 
implementable; however, achieving cleanup standards may be technically impracticable. 

Remedial Alternatives 2 and 3 are implementable. Excavation ofsurficial soil and installation of 
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phytoremediation/asphalt caps can be easily implemented using conventional equipment and 
standard construction techniques. The phytoremediation cap in Alternative 3 can be changed to 
asphalt or buildings to maximize future Sitedevelopment. 

The asphalt cap in Remedial Altemative 2 requires a storm water detention basin which limits 
the implementability of future Site development. Long-term care and maintenance of an asphalt 
cap system is also easily implemented using standard equipment and procedures. 

Cost 

The capital, operation and maintenance costs, and net present worth costs are presented for each 
alternative in the Description of Alternatives (Section VIII). The cost estimates have been 
developed strictly for comparing the four alternatives. The cost estimates are order-of-magnitude 
estimates having an intended accuracy range of +50 to -30 percent; the specific details of 
remedial actions and cost estimates would be refined during design. 

The no action alternative has no direct cost. Indirect costs, such as the potential effect on 
property values or taxes associated with potential remedial actions, are not considered in this 
study. The capital cost for Remedial Alternative 2 is $21,100,000 and the operation, 
maintenance and repair is $17,800,000. The total present worth cost is $38,900,000. 

The capital cost for Remedial Alternative 3 is $14,100,000 and the operation, maintenance and 
repair is $10,900,000. The total present worth cost is $25,000,000. 

The capital cost for Remedial Alternative 4 is $44,200,000 and the operation, maintenance and 
repair is $56,500,000. The total present worth cost is $100,700,000. The estimated costs are 
based on a 30-year time horizon, which is inadequate for attaining Class II ground water 
standards. Therefore, these costs should be viewed as under-estimated. 

State Acceptance 

The State of Illinois provided comments on the FS and concurred on the Proposed Plan. A letter 
of concurrence with this ROD is attached in Appendix C. 

Community Acceptance 

Community acceptance of the Proposed Plan was evaluated based on comments received at the 
Public Meeting and during the public comment period. Only one public comment was received 
at the public meeting. This comment was in support of the use of Alternative 3. The remaining 
comments were written. These comments and U.S. EPA’s response to these comments are 
documented in the Responsiveness Summary presented in Appendix B. 
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X. THE SELECTED REMEDY 

U.S. EPA has selected a remedy that is a slight modification of Alternative 3. Alternative 3 did 
not address the creosote contaminated soils in the temporary storage pile on-site, and the selected 
remedy will require off-site treatment and disposal of these soils. Specifically the selected 
remedy includes: 

A. Vadose Zone Soil Remedial Components 

All impacted soils at the Site will be fully managed under the selected remedy. The creosote 
contaminated soil, and the PAH Remediation zone will be removed and treated or disposed of 
off-site at a permitted facility. Arsenic contaminated soils will be stabilized/solidified in place 
and managed on-site. However, if on-site management interferes with potential future use, this 
remedy allows for the flexibility to dispose the stabilized/solidified arsenic soils off-site. Areas 
of lesser contamination (the Marginal Soil Zone and the southwest quadrant of the Site) will be 
covered by a combination vegetative, asphalt and building cover. Institutional controls and a 
Soils Management Plan that will allow future protective use of the Site and further ensure the 
protectiveness of the remedy. 

lo	 Excavation of the PAH Remediation Zone and the temporary storage pile of creosote 
contaminated soil and either off-site: 1) 2treatment by power plant co-burning, or 2) disposal 
at a RCRA Subtitle C or D landfill. The PAH Remediafion Zone soil will be mixed with coal 
or other material to improve its material handling characteristics and to ensure it meets the 
permit requirements of the receiving facility. The PAH Remediation Zone represents the 
area where the concentrations of PAHs pose a carcinogenic risk exceeding the commercial 
and industrial or utility/construction risk of 1 x 10.5 using the representative high exposure 
(R_HE) utility worker exposure or hazard index of I for noncancer effects. The remedial 
action objectives for soil included protection of human health from soil with concentrations 
of contaminants representing an excess cancer risk of 1 x 10.6 as a point of departure. The 
more conservative 1 x 10.6 risk level, the more conservative reasonable maximum exposure 
(RME) assumptions and the more conservative residential land use exposure assumptions 
were not used in defining the areas for excavation and treatment. USEPA believes the 
exposure levels and exposure assumptions used in identifying the areas for active remediation 
are reasonable given the potential for future site use. 

The Soil Cleanup Levels are presented in Table 4. The PAH Remediation Zone represents an 
estimated in-place soil volume of between 7,100 and 14,900 cubic yards (cy). The exact 
amount of PAH Remediation Zone soil requiring off-Site treatment/disposal will be based on 
actual field data. The temporary creosote contaminated soil pile is currently covered and 
routinely inspected. This volume is estimated to be approximately 4,500 cubic yards and will 

2Trcatment is the prefimcd alternative for both the PAH and arsenic contaminated soils. Placement of the PAll soils in a landfill will 
only be selected if it is determined during the Remedial Design that treatment is not practicable (e.g., not feasible, excessive cost~ etc.). 
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be removed in its entirety (Figure 13). This will add $1,500,000 to the capital cost of the

remedy.


In-situ stabilization/solidification of the Arsenic Remediation Zone. The extent of the

solidification will be protective to a 10.5 cancer risk using the representative high exposure

(RHE) utility worker exposure. The remedial action objectives for soil included protection of

human health from soil with concentrations of contaminants representing an excess cancer

risk of 1 x 10-6 as a point of departure. The more conservative reasonable maximum

exposure (RME) assumptions and the more conservative residential land use exposure

assumptions were not used in defining the areas for stabilization/solidification. USEPA

believes the exposure levels and exposure assumptions used in identifying the areas for active

remediation are reasonable given the potential for future site use.


Arsenic Soil Cleanup Levels are presented in Table 4. The total volume of the Arsenic

Remediation Zone is estimated to be between 3,300 and 7,200 cubic yards of soil. The exact

amount of soil requiring on-site solidification will be based on actual field data. If U.S. EPA

determines that on-site management interferes with future use, the remedy allows the

flexibility for off-site disposal of the stabilized/solidified arsenic soils in compliance with all

regulatory requirements (Figure 13).


Combination vegetative, asphalt and building cover for Marginal Zone soil, the backfilled 
excavation areas and the southwest quadrant of the Site to minimize infiltration, manage 
surface water drainage/erosion control, enhance in-situ degradation of low-level residual soil 
organic contaminants and provide a barrier from direct contact exposure. The Marginal Zones 
are situated both around and over the PAH and arsenic remediation zones. The vegetative 
cover will result in an industrial Site-wide cancer risk of 10-6 or less (Figure 14). 

Development of institutional controls. Within the Soils Management Plan described in 
section 5 below, appropriate site use restrictions (i.e., zoning), deed notifications, ground 
water use prohibitions and easements/covenants will be placed on the Site limiting its use to 
industrial/commercial and uses that will not adversely impact the remedy. The Soils 
Management Plan will allow for future redevelopment but additional work may be required 
to change from industrial/commercial land use. Ground water use will be prohibited until 
such time that ground water meets the Federal and State drinking water standards. 

Development of a comprehensive Soil Management Plan. The purpose of this document is to 
clearly delineate the testing requirements and the process and procedures for approving future 
uses/development of the Site. This plan will allow flexibility for future development and 
allow evaluation of their potential impact on the remedy (on-site treatment plant, infiltration, 
vegetative cover, storm water and erosion control, direct exposure and treatment of low level 
residual soil contamination). This plan will also delineate who will be required to 
implement, monitor and enforce all required institutional controls. 

. 

. 
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B. Ground Water Remedial Components 

The ground water remedy is a combination of a short-term (phase 1) ground water extraction and 
an on-site treatment/reinfiltration system along with a long-term Monitored Natural Attenuation 
(phase 2) remedy (Figure 14). The short-term (phase 1) ground water remedy is aimed at 
contaminant mass removal in the short-term that will provide long=term protection of nearby 
surface water bodies. The effectiveness and protectiveness of the short-term (phase 1) ground 
water remedy are further ensured after treatment through long-term Monitored Natural 
Attenuation. The short-term (phase 1) ground water treatment and the Monitored Natural 
Attenuation ground water remedy will meet the very long-term objective ofmeetingground 
water standards and preventing exceedance of surface water standards. Ground water standards 
are presented in Table 5 and surface water standards are presented in Table 6. Exposure to 
contaminated ground water during and after the implementation of the remedy will be restricted 
through long-term institutional controls. 

i. Short-term (phase 1) ground water removal and on-site treatment/reinfiltration. 
Ground water will be removed and treated through a mobile, cell-based, low-flow 
extraction system. The cells will be sequentially operated. Each cell will treat the 
ground water within an approximately one-half-acre zone until ground water within 
the treatment area is adequately flushed. Although the exact number of wells and 
cells required will be determined in the Remedial Design, preliminary cell design 
includes 10 extraction wells and 20 reinfiltration wells per cell and an estimated 20 
individual cells. The areal extent of the plume to be treated by the moveable cells, the 
cell design, and the optimum number of pore volume treatments will be based on both 
current data and pre-design investigations and pilot testing. The areal extent will be 
optimized based on protection against exceedances of surface water standards from 
ground water to surface water discharges and practical construction limitations (e.g., 
constructing and operating cells on the beach). 

. 
Ground water treatment. The extracted water will be treated on-site for arsenic, 
organics; phenols, and ammonia and will be reinjected through wells along the 
perimeter of cells. The performance goal is an 80% reduction in contaminant mass at 
the base of the aquifer. In the event the conditions in the field grossly retard 
treatment, a critical evaluation of cell treatment will occur after the completion of four 
pore .,..h,....o..........., ...,"" any.,LuJ;nA;";A*"~lvAuuct. ,..~.ll."*ll TK;¯ tl.o ...... srvu,,~,a water ~.,~! ! f.~o~.,.~.÷/.oI_ci.i...~l._ 

process is expected to take six to twelve months per cell and will be expedited by 
simultaneous operation of four treatment ceils. The ground water treatment is 
expected to be accomplished within six years and will be followed by Monitored 
Natural Attenuation. 

. 
Waiver of the UIC prohibition. The Preferred Alternative will require a waiver of 
the UIC prohibition of reinjection of liquids into the formation from which they were 
removed at concentrations exceeding MCLs. The Preferred Alternative requires 
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reinjection to increase the removal rate of contamination and to enhance the ground 
water nutrient chemistry by adding nitrate and oxygen to ground water. This nitrate 
addition and oxygenation will stimulate microbial degradation of residual 
contamination in the aquifer. The U.S. EPA will invoke the interim action ARAR 
waiver of the NCP for.the six years the short-term (phase 1) ground water system 
operates to allow largely for the re-infiltration of nitrate. 

Long-term Monitored Natural Attenuation. The Monitored Natural Attenuation 
ground water remedy will meet the very long-term objective of meeting ground water 
standards presented in Table 5 by allowing natural processes to remediate the 
contaminants both during and after treatment. Monitored Natural Attenuation will be 
conducted in all areas within the plume outside the short-term (phase 1) ground water 
zone of treatment and within the treatment zone after the cell treatment has occurred. 
A three stage laboratory microcosm study of Site ground water was completed to 
assist in understanding the mechanics and feasibility of Monitored Natural 
Attenuation. The conclusion of the report was that intrinsic bioremediation is 
applicable once the high concentrations of contaminants are reduced by 33%. 
Further, U.S: EPA anticipates that nitrate and oxygen introduced from the short-term 
(phase 1) system will enhance intrinsic biodegradation. Previously the treated areas 
held inhibitive concentrations of contaminants. Once the inhibitive concentrations of 
contaminants have been removed and the nitrate source and oxygenation from 
treatment reinjection is available in the aquifer, degradation should occur. Long-term 
ground water monitoring will be directly compared to the projections developed in a 
Monitored Natural Attenuation Study. This study will be completed in the future and 
includes sampling to; 1) document ongoing reductions in contaminant concentrations, 
2) show the presence of contaminant daughter products 3) show the presence of 
terminal electron donors/acceptors, 4) determine the amount of dilution occurring 
within the plume with conservative tracers, and 5) allow multi-dimensional plume 
modeling. U.S. EPA anticipates that approximately 90 years will’be required to meet 
the ground water standards. Projections of the natural attenuation of the plume made 
during the Natural Attenuation Study will be critically evaluated over time in 
comparison to actual long-term ground water sampling data. The entire ground water 
plume area will be managed as a Groundwater Management Zone pursuant to the 
requirements of Illinois Administrative Code. 

If data show that the ground water will not be remediated in a reasonable amount of 
time, additional measures may be necessary at this Site. U.S. EPA, in consultation 
with the Illinois EPA, will determine if additional work is needed based on an 
evaluation of the following criteria; 1) data that shows that the ground water will not 
be remediated in a reasonable amount of time, 2) comparison of existing contaminant 
levels throughout the plume to MCLs; 3) overall protection of surface water; 4) trends 
in contaminant concentrations, if any, as compared to Natural Attenuation Study 
projections; 5) effectiveness of the source control measures at cutting off the source of 
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contamination at the Site; 6) potential reduction in restoration time frames; 7) 
potential for the contaminants concentrations in the ground water to reach appropriate 
levels throughout the plume; and 8) alternative remedial measures available to meet 
ground water standards and the cost thereof. Additional measures may be necessary 
if an evaluation of the above criteria indicates: 1) concentrations have not decreased; 
2) surface water standards are being exceeded as a result of ground water discharges 
to surface water; 3) concentrations do not show the potential to decrease; or 4) source 
control measures do not meet their remedial objectives of minimizing off-site 
contaminant migration. These additional activities are likely to involve more data 
collection, additional treatment design or other technically practicable remedial 
measures, including evaluations of any applicable new technology. The design of 
additional technically practicable measures (should they be necessary) may include: 
locating ground water extraction wells (or other remedies) to maximize hydraulic 
capture of the plume and additional on-site treatment, as appropriate. 

Long-term Monitoring. Long term monitoring of ground water and surface water 
will be conducted to monitor and ensure the effectiveness of the remedy. Monitoring 
results will be evaluated annually to aid in predicting contaminant trends. The 
monitoring program to be developed during the design phase will include: 
identification of locations to monitor changes in both the horizontal and vertical 
extent of contamination; establishing the required sampling frequency and 
parameters; identification and monitoring of areas containing higher contaminant 
concentrations; and a requirement for providing a continuous monitoring record. 
Long-term ground water and surface monitoring will be required to determine if the 
combination of the soil removal, vegetative, asphalt and building cover, and ground 
water treatment are resulting in reductions in ground water and surface water 
contaminant concentrations. 

Five-Year Reviews. U.S. EPA will formally evaluate all components to determine 
the effectiveness of the selected remedy (e.g., cover, ground water treatment, and 
long-term Natural Attenuation of Ground water) as part Of the five-year review 
process (five-year reviews are required for sites where wastes are left on-site). If the 
data available at the first five-year review is insufficient for a reliable trend analysis, 
evaluation of remedy performance will be completed in the subsequent review or at 
some earlier time to be established during the initial five-year review. An evaluation 
of information gathered for each five-year review will be used to determine whether 
or not there is a need for additional actions to reduce cleanup times. The ground water 
cleanup must be achieved within a reasonable period of time. For this type of 
situation, a reasonable period of time for meeting the MCLs can be defined as not 
significantly longer than active treatment across the entire plume. 
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The final estimated costs for the Selected remedy are:


Present Worth of FS Alternative 3 (5% Discount Rate)

Creosote Soils

FINAL PRESENT WORTH


XIo STATUTORY DETERMINATIONS 

$25,000,000

$ 1,500,000

$26,500,000


The selected remedy for the WCP Site is consistent with CERCLA and in compliance with the 
NCP to the extent practicable. The selected remedy is protective of human health and the 
environment, attains ARARs over the long-term, and is cost-effective. The selected remedy also 
satisfies the statutory preference for treatment that permanently and significantly reduces the 
toxicity, mobility, or volume of hazardous substances as a principal element. The following 
describes how the selected remedy meets these requirements. 

A. The Selected Remedy is Protective of Human Health and the Environment 

The selected remedy will provide adequate protection of human health and the environment 
through treatment, containment and institutional controls to prevent exposures to soil and ground 
water. The technologies and controls will eliminate direct contact to contaminated soil and 
minimize the migration of contaminants from soil via ground water to surface water. Treatment 
of the contaminated ground water combined with institutional controls to restrict on’site ground 
water use will reduce risks associated with the ground water plume and minimize the potential 
for exceedance of surface water standards. The potential fiiture risks associated with access 
to/use of Site ground water will decrease over time because Natural Attenuation will reduce the 
concentration of contaminants. 

B. The Selected Remedy Attains ARARs 

After completion of the Phase I and Phase II ground water remediation, the selected remedy will 
comply with identified federal and state ARARs. Potential chemical-, location-, and action-
specific ARARs were identified, defined, and summarized in the FS report. Tables 7, 8 and 9 of 
this ROD present an overview of the chemical-specific, location-specific, and action-specific 
ARARs for the selected remedy. Activities associated with the selected remedy will be conducted 
according to regulations outlined by OSHA. 

The selected remedy will require a waiver of the federal and State UIC regulations which prohibit 
the reinjection of liquids at concentrations exceeding MCLs. The reinjection is necessary to 
increase the removal rate of contamination and to enhance the ground water nutrient chemistry 
by adding nitrate and oxygen to the ground water. This nitrate addition and oxygenation will 
stimulate microbial degradation of residual contamination in the aquifer. The U.S. EPA will 
invoke the interim action ARAR waiver of the NCP for the approximately 6 years the short-term 
(phase 1) ground water system operates. 
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The entire ground water plume area will be managed as a Groundwater Management Zone 
pursuant to the requirements of Illinois Administrative Code (IAC). The IAC Part 740, Section 
740.530 provides for the automatic establishment of a Groundwater Management Zone (GMZ) 
for approved remedial action plans. A GMZ (35 IAC 620.250) is established for ground water 
being managed to mitigate impairment caused by the release Of contaminants from a Site. 

During the period of ground water management, the ground water within a GMZ is exempt from 
the Class I through IV standards. If data shows that the ground water will not be remediated in a 
reasonable amount of time, additional measures may be necessary at this Site. These additional 
activities are likely to involve more data collection, additional treatment design or other remedial 
measures, including evaluations of any applicable new technology. The applicability of new 
technologies will be evaluated in terms of technical and economic feasibility. The design of 
additional measures (should they be necessary) may include: locating ground water extraction 
wells (or other remedies) to maximize hydraulic capture of the plume and additional on-site 
treatment, as appropriate. After remediation, concentrations within a GMZ may exceed the 
ground water standards if, to the extent practicable, the exceedance has been minimized and 
beneficial use has been returned and any threat to public health or the environment has been 
minimized. 

C. The Selected Remedy is Cost-Effective 

The remedy provides overall effectiveness proportionate to its cost. The estimated costs 
associated with this remedy are: 

PRESENT WORTH $26,500,000 

The No Action alternative is less costly, but it would not provide protection from the current and 
potential future risks associated with soil and ground water exposure. Alternative 2 has a present 
worth of $38,900,000, which is considerably more costly than the selected remedy. Alternative 
4- Aquifer restoration has an excessively high present worth cost of $100,700,000. 

The selected remedy affords overall effectiveness when measured against CERCLA Section 121 
criteria and the NCP’s nine evaluation Criteria, and costs are proportionate to the protection that 
will be achieved. 

D. The Selected Remedy Utilizes Permanent Solutions and Alternative Treatment or 
Resource Recovery Technologies to the Maximum Extent Practicable 

The selected remedy represents the maximum extent to which permanent solutions and treatment 
technologies can be used in a cost-effective manner at the WCP Site. The remedy permanently 
removes the contaminants from the natural environment in the following manner: 
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1.	 PAH Soil Remediation Zone and Stockpiled creosote soils are excavated and removed 
from the Site. Treatment through co-burning at a power plant may be used and would 
result in the permanent destruction of the PAH contaminants. Otherwise the soils will 
be disposed in a secure landfill. 

2.	 The vegetative cover will minimize infiltration, manage surface water 
drainage/erosion control, and provide a barrier from exposure. It will also provide 
permanent treatment by enhancing in-situ degradation of low-level residual soil 
organic contaminants. 

3. 	 Ground water is collected, treated and reinjected on-site. The majority of ground 
water contaminants will be permanently removed from the ground water. 

4.	 Natural attenuation will be augmented through the introduction of oxygen and nitrate 
into the ground water plume. The enhanced natural biodegradation will result in the 
destruction of additional contaminants not otherwise treated during the short-term 
(phase 1) ground water treatment system. 

The selected remedy provides the most permanent solution practicable, proportionate to cost. 

E. The Selected Remedy Satisfies the Preference for Treatment that Permanently and 
Significantly Reduces the Toxicity, Mobility_, or Volume of the Hazardous Substances as 
a Principal Element 

The principal elements of the selected remedy include treatment that permanently and 
significantly reduces the toxicity, mobility, and volume of hazardous substances: 

PAH Remediation Zone may be treated through co-burning at a power plant and the creosote 
soils will be treated and/or disposed of off-site. 

1.	 The vegetative cover will provide permanent treatment by enhancing in-situ 
degradation of low-level residual soil organic contaminants. 

2.	 Arsenic-contaminated soils will be solidified in-situ to prevent migration and will be 
covered to prevent direct contact. 

3.	 Ground water is collected and treated. The majority of ground water contaminants 
will be permanently removed from the ground water. 

4. Natural attenuation will be augmented through the introduction of oxygen and nitrate 
into the ground water plume. The enhanced natural biodegradation will result in the 
destruction of additional contaminants not otherwise treated during the short-term 
(phase 1) ground water treatment system. 

The selected remedy includes treatment as a principal element and will significantly reduce the 
toxicity, mobility and volume ofhazardous substances. 
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XII. DOCUMENTATION OF SIGNIFICANT CHANGES 

The only change from the recommended alternative described in the proposed plan is the 
flexibility to treat and dispose of the arsenic solidified/stabilized soils off-site if the on-site 
management interferes with future use. 
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Table 2 

Computed Surface Water Quality (Assuming Maximum Projected Groundwater Loading) 

Lake Michigan Basin Water 
Quality Standards 

Waukegan Harbor; Calculated 
Water Quality 

Breakwater Area, Calculated 
Water Quality 

Lake Michigan Open Waters 
Water Quality Standards 

Lake Michigan East of Site, 
Calculated Water Quality 

Longshore Current Zone, 
Calculated Water Quality 

National Ambient Water 
Quality Criteria for the 
Protection of Aquatic Life 

Mixing 
Ratio 

High (6,200:1)


Average (1,600:1 )


LOW (800:1)


High (32,000:1)


Average (7,600:1)


Low (1,600:1)


High (22,000:1)


Average (12,000:1)


LOW (2,900:1)


High (90,000:1)


Average (50,000:1)


Low (9,000:1)


Surface Water Concentration’ 

Arsenic Phenols Ammonia 
(IJg/L) (l~g/L) (l~g/L) 

148 chronic 100 15,0oo’ 
340 acute 

0.20 4.5 3O 

0.79 18 110 

1.6 36 220 

0.14 0.61 4.2 

0.58 2.6 18 

2.8 13 88 

5O 1 2O 

0.23 3.1 8.4 

0.44 5.9 16 

1.7 23 64 

0.032 0.40 1.5 

0.062 0.77 2.9 

0.34 4.2 16 

190 chronic 117 chronic 1,490 
chronic 

360 acute 2,010 acute 2,600 acute 

The computed surface water concentrations are highly conservative because, in addition to using the 
peak groundwater mass flux, they do not account for natural attenuation mechanisms that remove 
mass, such as anaerobic biodegradation, aerobic biodegradation, adsorption, and chemical changes. 

In addition, un-ionized ammonia nitrogen must meet the following acute and chronic standards: April 
through October, acute 330 p.g/L, chronic 57 IJg/L; November through March, acute 140 p.g/L, chronic 
25 ~lg/L. 



Table 3 

Summary of Estimated Site Human Health Risks 

Exposed Population 

Boatworkers exposed to surface soil 

Adolescent trespassers exposed to 
surface soil 

Utility workers exposed to subsurface 
soils in the OMC office building area 

Occupational Adult exposed to 
subsurface soils 

Residential children exposed to 
subsurface soils 

Adolescent trespassers exposed to 
subsurface soils 

Occupational Adult exposed to 
subsurface soils in area of elevated 
contamination 

Residential children exposed to 
subsurface soils in area of elevated 
contamination 

Utility workers exposed to subsurface 
soils in area of elevated 
contamination 

Future residential children and adults 
ingesting groundwater’ 

Utility workers exposed to 
groundwater 

Recreational swimmers exposed to 
Lake Michigan surface water 

Adult subsistence fishermen 
ingesting fish from Lake Michigan2 

Adolescent recreational fishermen 
ingesting fish from Lake Michigan~ 

Current adult subsistence fishermen 
ingesting tish from Waukegan 
Harbor2 

Current child subsist .enc._.e fis..hermen 
ingesting fish from Waukegan 
Harbor2 

Future adult subsistence fishermen 
ingesting fish from Waukegan 
Harbor2 

Future child subsistence fishermen 
ingesting fish from Waukegan 
Harborz 

Notes: 

RME Cancer 
Risk 

5x 10s 

7x 10s 

4 X 10" 

4 X 10’ 

2 X 103 

3 x 10s 

4 x 10.2 

3 x 10.2 

8x 10"~ 

6 x 10" 

<1 xl0" 

3 x 10’ 

° 2 x 10 

9 x 10E 

3x !0~ 

2 x 10~ 

8x 10~ 

CTE Cancer 
Risk 

2 x 10’s 

2x10s 

4x 10" 

7x 10-~ 

6X 10’ 

6x 104 

8x10" 

7 X 10= ’ 

1 xl0"= 

5 x 107 

Not calculated 

2 x 10~ 

"’° 4x 10 

5x10’ 

7xi0’ 

6 x 107 

8x 10-’ 

RME Noncancer CTE 
Risk Noncancer Risk 
HI HI 

<0.1 <0.1 

<0.1 <0.1 

<0_1 <0.1 

0.25 <0.1 

3.7 1.0 

<0.1 <0.1 

8,5 2:0 

63 14 

2.0 0.4 

Lethal acute risk Lethal acute risk 
due to arsenic due to arsenic 

0.21 <0.1 

<0.1 Not calculated 

<0.1 <0,1 

<0.1 <0.1 

2.2 0.44 

4.1 0.83 

0174 0.31 

1.4 0.58 

’Due to the acute toxicity of the exposure point concentrations, a quantitative risk ~s not presented. 
=Arsenic is the primary contributor to carcinogenic risk from fish ingestion. Calculated risk is h’kely an overestimate because the 

amount if additional arsenic intake from fish is a small percent of normal daily arsenic intake. Also estimated future surface 
water concentrations may be overestimated because of attenuation due to adsorption onto aquifer solids and greater dilution 
than that assumed. 



Table 4 

Soil Cleanup Levels 
For Excavation of PAH Remediation Zone and 

In-Situ Stabilization of Arsenic Zone 
Waukegan Manufactured Gas and Coke Plant Site 

(concentrations in mg/kg) 

Commercial/ Utility/ 
Chemical Industrial Construction 

RHE RHE 

Arsenic 2,050 940 
Cancer Risk: 1 x 105 

Benzo(a)anthracene 1,50O 1,160 
1 xl0s 

Benzo(a)pyrene 150 116 
1 xl0~ 

Benzo(b)fluoranthene 1,500 ¯ 1,160 
1 xl0~ 

Dibenzo(a,h)anthracene 150 116 
1 xl0-s 

Indeno(g,h,i)pyrene 
1 xl05 

1,500 1,160 

Dibenzofuran NA 5,390 
Non-Cancer Risk: HI=I 

4-Methylphenol NA 6,738 
Non-Cancer Risk: HI=I 

Naphthalene NA 48,556 
Non-Cancer Risk: t-I1=1 

RHE - Representative high exposure 



Table 5


Groundwater Standards

Waukegan Manufactured Gas and Coke Plant Site


(concentrations in l~g/L)


Benzene 

Ethylbenzene 

Toluene 

Xylenes (total) 

BETX 

Phenols 

Benzo(a)pyrene 

PCBso 

Arsenic 

Cadmium 

Cyanide 

Lead 

Mercury 

Selenium 

MCLs" 

5 

700 

1000 

10000 

0.2 

50 

5 

200 

5O 

IGQSb 

Class I Class II 

5 25 

700 1000 

1000 2500 

10000 10000 

11705 13525 

100 100 

0.2 

0.5 2.5 

5O 200 

5 50 

200 600 

7.5 100 

2 10 

50 5O 

MCLs--Maximum Contaminant Level 

IGQS--Illinois Groundwater Quality Standards

Class I Section 620.410--Potable Resource Groundwater

Class II Section 620.420--General Resource Groundwater


PCB-1248 is the isomer that has been detected at the WCP site.
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APPENDIX A 

ADMINISTRATIVE RECORD INDEX 
AND 

LOCATIONS OF REPOSITORIES: 

U.S. EPA Docket Room for Region V 
Chicago, Illinois 

Waukegan Public Library 
128 North County Street 

Waukcgan, Illinois 





U.S. ENVIRONMENTAL PROTECTION AGENCY


ADMINISTRATIVE RECORD


FOR


WAUKEGAN HARBOR COKE PLANT SITE

WAUKEGAN, ILLINOIS


NO. DATE AUTHOR


02/06/90	 Fort, J.,

Gardner,

Carton &

Douglas

and

J. Crawford,


OMC


02109190 Bentley, L.,


General

Motors

Corp.


03106/90 Karr, G.,

Rooks,

Pitts &


Poust


04102/90	 Keller, D.,

Bell, Boyd

& Lloyd


07101/91	 Barr

Engineering

Co. for


North Shore

Gas Co.


JUNE 6, 1990


RECIPIENT


Justus, N.,

U.S. EPA


Justus, N.,

U.S. EPA


Field, R.,

U.S. EPA


Justus, N.,

U.S. EPA


UPDATE #i


FEBRUARY i0, 1992


U.S. EPA


TITLE/DESCRIPTION


Letters re: Outboard

Marine Corp. response


to the request for

Information pursuant


to Section 104(e) of

the CERCLA concerning

the Waukegan Harbor


Coke Plant Site


Letters re: General

Motors response to U.S.

EPA’s 104(e) request


for information

pertaining to Outboard


Marine Corp.


Letters re: U.S. EPA

I04(e) Request; OMC


Site, with the original

Affidavit for William

Turk, Comptroller for


Elgin Joliet & Eastern

Railway Co., deeds,


licenses, leases, ease

ments and maps attached


Letters re: North Shore

Gas Co.’s response to

the U.S. EPA’s Request

for Information pursuant


to Section 104(e) of the

CERCLA and Section 3007

of the RCRA, regarding

the Outboard Marine Corp.

Site in Waukegan, IL


Site Safety Plan


Cover Letter/Report on

Soil & Water Data from

the New Slip Area


PAGES


367


407


447


574


81


146
08/16/91	 Brissette, K., Nolan, C., 
Canonie U.S. EPA 

Environmental


1 



pATE


10/24/91


I0124/91


10/24/91


10/25/91


12/13/91


12/18/91


12/27/91


I0 01/08/92


ii 01/17/92


12 01/27/92


13 01/29/92


AUTHOR


Barr

Engineering

Co. for

North Shore

Gas Co.


Barr

Engineering


Co. for

North Shore

Gas Co.


Barr

Engineering

Co. for

North Shore

Gas Co.


Selman,- R.,

Bell, Boyd

& Lloyd


Kissel, R.,

Gardner,


Carton &

Douglas


Watson, J.,

Gardner,

Carton &

Douglas


Selman, R.,

Bell, Boyd

& Lloyd


Selman, R.,

Bell, Boyd

& Lloyd


Watson, J.,


Gardner,

Carton &


Douglas


Mulroney, S.,

U.S. EPA


Selman, R.,

Bell, Boyd


RECIPIENT


U.S. EPA


U.S. EPA


U.S. EPA


Mulroney, S.,

U.S. EPA


Mulroney, S.,


U.S. EPA


Mulroney, S.,

U.S. EPA


Mulroney, S.,

U.S. EPA


Mulroney, S.,


U.S. EPA &

R., Kissel,

Gardner,

Carton &

Douglas


Selman, R.,

Bell, Boyd

& Lloyd


Selman, R.,

Bell, Boyd

&<..Lloyd


Kissel, R.,

Gardner,

Carton &


Douglas


Waukegan Harbor Coke PlantAR


Original/Update #i


Page 2


TITLE/DESCRIPTION PAGES


Final Sampling & Anal- 324


ysis Plan Vol. II:

Quality Assurance Project

Plan


Final Sampling & Anal- 156


ysis Plan Vol. I: Field

Sampling Plan


Remedial Investigation/ 204

Feasibility Study Final

Work Plan


Correspondence on Access

Agreement/Unsigned License


Agreement Attached


Correspondence regarding


Access Agreement


Cover Letter/Signed


License Agreement


Letter Report 28


Correspondence/Unsigned

License Agreement


Correspondence/Unsigned ii


Revised Draft of License


Agreement


Correspondence regarding

Agreement between North

Shore Gas & OMC for Access

to the Coke Plant Site


Correspondence regarding


the Waukegan Coke Plant

Site License Agreement




NO. 

14 

DATE 

02/04/92 

AUTHOR 

Nolan, C., 
U.S. EPA 

RECIPIENT 

Crawford, R., 
OMC 

Waukegan Harbor Coke PlantAR 

Original/Update #i 

Page 3 

TITLE/DESCRIPTION PAGES 

Correspondence: Access 
to OMC Property 





DOCI HIE 
IIUl 

121291189 

05117190


0~130190


owozl~O 

041~!91 

06111191 

06112171


06113191


~i16191 

L0 07101191


11 07101191


12 07112191 

J3 07112i9J 

RECIPIEIIT 
flnllsml 

Kelley, ~., U.S. ~A blllfil I~tori 
Corwatim 

Fort, J.I 6ardkwr, Fielj, R., U.S. EI~ 
Cartm t hugiH 

Kelley, L, U.S. £Pdt lh~ipi~ts 

l~ddeley, |.J., ~ Balm, C., U.S. BA 

Balan, C., U.S. EPA 

. klan, C,, O.S. EPA 

Lan~seth, ~., L1rr 
Engineering Ca. 

No|an, C., U.S. EPA 

Relf, H., Oarr

Engineering CNpany


L~lseth, J., hrr 
Engineering Coq~y 

larr Engineerin~ 
Coepany 

Lan~lSeth, J., Barr 
Engineerin9 Coipany 

kqle. P., Peoples 
Sis Lilkt ud rate 
c~ 

Lmzi, S.t OIIC 

Nolan, C., U.S. EPk 

Relf, N. aid 
Lzngseth, J., Barr 
Engineering ~l~ny 

I~lan, C., U.S. EPA


U.S. EPA


Iblan, C., U.S. I~A


Nolan, C., U.S. [PA 

TITLE/KSi]IIPTIBI PA6ES 
~ Illll’m_~’~ _ _ _ 

[04(ol Immst for loferNtim L2 

Letter ran/)llicibility of ~ ilaste Pile I! 
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Engineering
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1997-1999	 Langseth, J., Bellot, M.,


Barr U.S. EPA
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Company


12/09/97 VanDuyn, S., Bellot, M., 
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Engineering 

Company 

1998 U.S. EPA File
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Cotsworth, E., Hammond, S.,
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PB 95-963410)
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the Waukegan Manufactured
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9 06/00/99	 Barr U.S. EPA

Engineering
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